In the present study, the hydration reaction in the early age for blast furnace slag cement (BB) and the cement paste of BB mixed with a lime-based expansive admixture was investigated based on different temperature histories. The relation of interdependence between alite and belite was slightly different depending on the existence of expansive admixture, and it was confirmed that the initial hydration reaction rate of the belite mixed in expansive admixture was high. Reaction rates of blast furnace slag(BFS) and alite have high correlation regardless of the curing temperature and the temperature history. Moreover, the possibility of the dependency between the reaction rates of BFS and alite was implied since the dissolution and precipitation equilibrium in the liquid phase. From the high correlation between the downward trend of the Ca/Si ratio and the reaction rate of slag, it was deduced found that the BFS as a source of SiO2 of C-S-H was functioning.
: Recently, there is a report about tendency that the fineness of blast furnace slag is increased for improving the strength at the early age. It has been reported that the concrete using blast furnace slag cement shows the tendency that final value of adiabatic temperature rise and autogeneous shrinkage sometimes grow larger, and drying shrinkage cracking becomes easier to occur in the early age than that of using the ordinary Portland cement have been reported 1) . Furthermore, when using blast furnace slag cement to mass concrete receiving the initial high temperature history depending on heat of hydration, cracking risk of the concrete using blast furnace slag cement is greater than that of the concrete using ordinary Portland cement 2),3) . Thus, the application of shrinkage compensation using expansive admixture has been proposed as one of the measures to reduce the risk of cracking 4) .
In the present study, the hydration reaction in the early age for blast furnace slag cement and the cement paste of blast furnace slag cement mixed with a lime-based expansive admixture was investigated based on different temperature histories.
Binders used in this experiment were commercially available blast furnace slag cement B-type and expanding materials for a lime-based general structure. The cement paste mixed expanding admixture was used substituting (1) Hydration reaction of alite is accelerated slightly by the addition of lime-based expansive admixture, and the tendency of hydration reaction suppressed in the initial period in the aluminate phase was shown. However, in the end stage, the tendency of high reaction rate and initial acceleration of reaction rate in the ferrite phase, reverse to the reaction in the aluminate phase was revealed.
(2) From the result of examining the correlation of the hydration reaction, the hydration reaction of belite and alite showed the same interdependence as the results of previous researches. The relation of interdependence between alite and belite was slightly different depending on the existence of expanding material, and it was confirmed that the early hydration reaction rate of the belite mixed in expanding material was high.
(3) Reaction rates of blast furnace slag and alite have high correlation regardless of the curing temperature and the temperature history. Moreover, the possibility of the dependency between the reaction rates of blast furnace slag and alite was implied since the dissolution and precipitation equilibrium in the liquid phase or the precipitation process induced by the capillary water was rate-determining. From the high correlation between the downward trend of the Ca/Si ratio and the reaction rate of slag, it was found that the blast furnace slag as a source of SiO2 of C-S-H was functioning. （2014 年 10 月 9 日原稿受理，2015 年 3 月 11 日採用決定）
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